Age-related effects of oxidative metabolism and cyclic AMP signaling on neutrophil apoptosis.
Spontaneous as well as Fas-induced polymorphonuclear cell apoptosis is unchanged in the elderly. However, a weak responsiveness to antiapoptotic signals elicited by proinflammatory molecules has been reported in neutrophils isolated from aged humans. To gain insight into this field, here we have evaluated the role of oxidative metabolism and cyclic AMP (cAMP) signaling on age-related neutrophil apoptotic cell death. Results show that although superoxide dismutase (SOD), added exogenously to cell cultures, is able to prolong neutrophil survival in both young and aged individuals, high amounts of the enzyme are further effective in cell cultures of young donors only. Notably, the addition of catalase gives rise to a more striking, yet comparable, inhibition of neutrophil-programmed cell death in both groups of subjects. Furthermore, even low amounts of catalase are enough to restore a normal apoptotic outcome in SOD-treated cell cultures of old donors. Unlike the oxidative metabolism, cAMP signaling activation does not reveal any difference in the apoptotic response of neutrophils isolated from young and aged donors. Thus, supplementation of cell cultures with prostaglandin E2, dibutyryl cAMP or, to a lesser degree, forskolin results in a dose-dependent inhibition of DNA cleavage product appearance in both groups of subjects. The data outline that an impairment of neutrophil antioxidant shield, leading to an augmented cell oxidative load, is likely to occur as a feature of age. This may increase the apoptotic rate of stimulated cells, which may in turn account for the increased susceptibility of elderly individuals to life-threatening infections.